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Introduction
In recent years, single phase switch-mode AC-DC power converters have been increasingly used in the industrial, commercial, residential, aerospace, and military environment due to the advantages of high efficiency and smaller size and weight. However, the proliferation of the power converters draw pulsating input currents from the utility line; this not only results in poor input power factor of the converters but also injects a significant amount of harmonic current into the utility line. Regarding the power factor correction stage, the boost converter is widely used because of its advantages: grounded transistor, small input inductor, simplicity high efficiency and the boost inductor is in series with the ac power line. This results in the minimum conducted EMI at the line when the circuit operates in continuous conduction mode.
In conventional techniques, input voltage is assumed to be sinusoidal. But, this voltage is not a sinusoidal all time. Due to existing of nonlinear loads in the distributed system the input voltage of the rectifier may be distorted and not have a sinusoidal waveform. So, the ac input current controlled by the controller will have the same wave shape of the input voltage which is not sinusoidal and includes harmonics. The boost inductor stores only a part of the transferred energy (because the mains still supplies energy during the inductor demagnetization) and so ISSN: 1693-6930 TELKOMNIKA Vol. 9, No. 1, April 2011 : 47 -54 48 the required inductor is smaller comparing with the other topologies [3] . Hysteresis current control scheme is used due to its better performance in obtaining a sinusoidal input current. Its advantages are no need of compensation ramp and low distorted input current waveforms. According to this control technique, the switch is turned on when the inductor current goes below the lower reference and is turned off when the inductor current goes above the upper reference giving rise to a variable frequency control [4] . In this paper the hysteresis current control technique is investigated. The model of the system is derived and simulated by MATLAB/Simulink.
The Proposed System 2.1 System Configuration 2.1.1 Voltage Control Loop
The error is estimated from the DC output voltage measurement. The DC output voltage control loop maintains the capacitor voltage at a set reference value using feedback action. The error at the DC output is regulated by a PI controller (voltage compensator or Integrator) and the PI controller output is added to the current control loop to vary the duty ration to maintain the DC output voltage.
Current Control loop
The current control techniques have gained importance in ac to dc converters used for high performance applications [1] . Where, the fast response and high accuracy are important. Various current control methods have been proposed and classified as hysteresis control, predictive control, linear control and timer controller with constant switching frequency. Principle of these methods are briefly described and discussed below.
System Description
The topology of Boost converter is shown in Figure 1a . When 'S' Closed: in this mode of operation the switch is in on state. In this mode (Figure 1b) , the current flows through switch and inductor, so the energy is stored to the inductor. At the same time, the capacitor discharges and supplies current to the load. When 'S' Open: in this mode of operation the switch is in off state and current flows through inductor, diode, the capacitor together with the load, and return to main. Mode 2 is shown in Figure 1c . Figure 2 shown the schematic diagram of the hysteresis control circuit. As seen, the control method has two loops, the current control loop and the voltage control loop. Two sinusoidal current references I refp sinωt, I refV sinωt are generated one for the peak and other for the valley of the inductor current .According to this control technique the switch is turned on when the inductor current goes below the lower reference I refV sinωt and is turned off when the inductor current goes above the upper reference I refp sinωt giving rise to variable frequency control as shown in Figure 2 . Also with this control technique the converter works in continuous inductor current mode (CICM).The inductor current ripple is δsinωt, where δ is the peak current ripple. Since the inductor current switches at a much higher rate then the line voltage, the line voltage i o assumed constant in each inductor current switching cycle. source into a fast-acting current source, the inductor is easy to design, operate high switching frequency, and low distorted input current waveforms with fixed load. The disadvantages of the control are the frequency is constantly changing, the circuit likes fixed load that do not vary, the frequency goes very high for light load high line, filter is larger than standard SMPS filter, and current peaks are higher than continuous duty mode.
Proposed Variable Switching Frequency Technique

Research Method
The hysteresis design requirements maximum output wattage, lowest frequency desired, lowest AC line voltage, highest AC line voltage, and desired DC output voltage.
Design of Duty Cycle and Transistor turn-On
where, π π ω
Inductor Design
The selection of inductor and the capacitor in the Boost topology plays a major role in the output response. The inductor (L) is given in eqn ( 
Where V rmsmin is the source voltage, η is the efficiency of the system; W is output power and ∆t on is rate of change of on-time.
Capacitor Design
The capacitor (C) is given as eqn (5),
Where ω is the frequency, Vp is the Peak source voltage, I o is the output current and ∆V o is the peak to peak ripple output voltage. 
Determination of the objective function
The significant subject of the Hysteresis control PFC method is how to determine the objective function. In this paper, Total Harmonic Distortion (THD) of the input current is chosen as the objective function [6] . The objective of the Hysteresis control PFC algorithm is to achieve a high power factor. The ideal situation is unity power factor. The power factor defines as given in eqn (7) In the rectifier cascaded by a PFC circuit, the displacement factor is one. So if the distortion factor approaches one. Unity power factor is realized. The relation between THD and distortion factor is given in eqn (8) and (9). Total harmonic distortion If the THD of line current is minimum, the distortion factor is maximum and the power factor become maximum too. Zero THD means unity power factor.
Simulation Results and Discussion
The switching frequency is (20-40) kHz. This gives the gate pulse waveforms as shown in Figure 4 , which controls the boost converter circuit. Simulation is performed by MATLAB/Simulink to verify the proposed control technique. Figure 11 . The THD of the current is less than 5% which is shown in the Figure 12 . The hysteresis variable switching frequency PFC control strategy can achieve very high power factor. It is shown that, with 90- 
Conclusion
A proposed variable switching frequency (Hysteresis) control for ac-dc converter PFC method based on the Boost topology. The advantage of Hysteresis variable switching frequency technique is no need of ramp compensation, low distortion input current waveform. The disadvantages in the existing PFC control implementation based on conventional PWM control.
This system considered uses a unified overcomes such a drawback by converting a voltage source into a fast-acting current source by using this proposed variable switching frequency (Hysteresis) control technique, all the duty cycles required to achieve closer to unity power factor with the switching frequency of (20 -40) kHz. The design equations for selecting output capacitance and power factor have been presented. Simulation results shows that the proposal strategy works well and near unity power factor can be achieved over wide input voltage and load current variation range. The THD is well decreased with proposed hysteresis variable switching frequency technique.
